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C. caespitosa. Photoacclimation experiments showed
that both species had maximum photosynthetic rate
(Pm) and photosynthetic efﬁciency (α) at 20-40 µmol
photons m−2 s−1. Bostrychia scorpioides had higher
Pm, α, dark respiration rate and light compensation
point (Ec) than C. caespitosa at all acclimation irra-
diances. Growth-irradiance curves revealed a higher
Ec value for growth in B. scorpioides than for C.
caespitosa, which agreed with the irradiance at their
respective distributional limits in the ﬁeld. While light
clearly restricts the growth of B. scorpioides to the
uppermost intertidal zone, it would not prevent C.
caespitosa from growing at saturating irradiances.
However, C. caespitosa is absent at the upper inter-
tidal zone where that high light occurs. At the upper-
most level of the intertidal, the longer periods without
nutrient supply could limit the performance of C.
caespitosa to a certain extent, whereas B. scorpioides
would be more able to cope with the reduced nutrient
availability given its greater independence on external
supply. Both species have distinct capacities for
acquiring nutrients and different light requirements,
which partially explains their intertidal zonation.
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Canopy-forming brown algae provide structurally
complex habitats to a variety of species, along tempe-
rate rocky coasts. This includes rich but understudied
microbial communities, triggered by availability of
protected micro-niches and large amount of organic
carbon. Canopy-forming algae are retracting world-
wide particularly in urban areas, where they tend to be
replaced by low-lying, turf-forming algae. Recent
works suggests that nutrient enrichment (typical of
many coastal regions) interact synergistically with
other local and global stressors accelerating this
shift, but the underlying causes of these effects are
unknown. Epiphytic bacteria can functionally regulate
and support the productivity and the resilience of
macroalgae. Therefore, we hypothesised that the loss
of canopy-forming algae might be mediated by
changes in the epiphytic microbial communities in
response to interacting local and global stressors. We
used next generation sequencing (Illumina, Miseq) to
characterise the epiphytic bacteria associated to the
canopy-forming alga Cystoseira compressa, as this is
one of the most relevant canopy-forming algae in the
low intertidal shores around Italy. We also carried out
a factorial experiment to investigate the combined
effects of nutrient enrichment (local anthropogenic
stressors) and heat stress (climate change-related
stressors) on the survival, growth and photosynthetic
rate of C. compressa and the diversity of associated
microbial communities. Results showed a signiﬁcant
increase in OTU richness with increasing of algal
surface age. Moreover, there was a clear difference
between the microbial composition associated with
macroalgae and that of the surrounding seawater.
Finally, in situ experiment showed an effect of nutrient
enrichment and heat stress on both photosynthetic
activity and bacterial community composition.
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Microalgae have recently been shown to hold signiﬁ-
cant promise as a novel biotechnological production
platform. A commonly used model organism is the
green microalga Chlamydomonas reinhardtii.
Previous studies have mainly focused on the produc-
tion of recombinant proteins, but not much has been
done to investigate the feasibility of high value com-
pound production in microalgae. We want to explore
the potential beneﬁts and limitations of microalgae for
biotechnological applications. Terpenoids are a large
class of high value natural products. They are an
attractive target for engineering, as they often cannot
be synthesised chemically due to their complexity. To
date, these compounds usually are extracted from
higher plants at low yields. Producing them in micro-
algae could be a sustainable and cost-effective alter-
native. In the algal cell, recombinantly expressed
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